A proton-potential model (PPM) calculation of gas-phase pro- 
Relative acidities and basicities can be calculated to satisfactory accuracy using less sophisticated theoretical models. In this approach
. one tries to calculate the energy of the proton-transfer reaction. An alternative potential-model approach was derived by,Davis and Rabalais 7 • Based on differences in the electrostatic potentials at proton sites, calculated employing CND0/2 wave-functions, this approach is related to the "relaxation potential model" used to estimate ESCA shifts. We shall term it the "proton potential model", or PPM. Davis and Rabalais calculated proton affinities of several molecules using the PPM approach. In this paper we report further results based on an improved PPM model. Protontransfer energies were calculated for several series of molecules and anions, yielding relative acidities or basicities within each series. Our objective was to evaluate the PPM in its applications to a wide range of molecules.
Section II sketches the theory briefly. Results are given in Section III. These are discussed in comparison with experiment in Section IV.
Conclusions are briefly summarized in Section V. 
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-5 -to give (6) we would have
where In comparing the acidities of two molecules, we may for each reaction .relate the proton affinity of the anion to the energy of the ionization reaction (Eq. lb), as (9) For the comparison of two acids we would have, by arguments similar to those given above, Two-center r integrals involving 3p functions 9 were also evaluated exactly, extending the p p' model to third-row elements.
11
The parameters suggested by Jolly and Perry were used. Agreement with experiment is remarkably good for relative acidities of substituted acetic acids (Fig. 1) . A straight line fits the points to within one Kcal or less, while the standard deviation between theory and experiment is 0.9 Kcal. In most of the aliphatic alcohols and acids 6V and 6R have the same sign. Hence the range of basicities exceeds the acidity range for these compounds (6PA = -6V -6R for basicity, 6PA = -6V + 6R for acidity).
III. Results
Turning to the lightest alcohols and acids, we note that HC0 2 H is more acidic than CH 3 co 2 H, while H 2 o is less acidic than cH 3 0H. . .r-:~ . . .
.. An alcohol has two proton sites: the acid proton site and the basic proton site, from which a pro~on is lost in the reaction.
or gained in the reaction respectively. If the R group is altered the OH group may gain or lose electronic charge by inductive effects. The change in charge on the oxygen atom will shift V equally at the two proton sites, by -12 -
The shift at the acid proton site will be enhanced by a change in the electron population on that hydrogen, an effect that is much smaller at the host proton site. It is expected that this model will extract accurate measures of relative inductive and polarization strengths of non-polar substituents in alcohols, amines, phosphines, etc., and qualitative information for very polar substituents, e.g. halogens, in these compounds.
-14 -
V. Conclusions
This work has used the proton potential model to proton transfer energies 6PA for reactions involving similar molecules. The CND0/2 formalism was used to provide a molecular-orbital framework. In cases for which the CND0/2 model is itself successful; e.g., the halogen derivatives of acetic acid, agreement of calculated 6PA values with experiment was excellent.
Separation of 6PA into inductive and polarization terms, an automatic feature of this model, provided unique insight into these two effects. o. ..
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